


SU(3) flavor multiplets |Gt - LQCD Calculation
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Isoscalar resonances:

Need more evidence to
properly establish them

Expected but never seen

Exotic mesons

Established but not seen
INn wn




Experiment Beam Statistics e e'e reactions only produce 1~ states

Omega BESIII Phys. Lett. B 813:136059 (2021)
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E852 PWA np—wn

e PWA decomposes the intensity
into waves corresponding to their
angular momentum
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Events/50 MeV/c2

e Individual amplitude contributions
are extracted

Events/50 MeV/c2

o Overlapping estates can be separated

o New enhancements on distributions
can be revealed

e I|dentification of resonances’ JF¢
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e Linearly polarized photon beam

GlueX-l completed

e Almost complete angular coverage e GlueX-Il ~35%
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e All particles are
reconstructed and pass
through a Kinematic Fit

e Type of data selection

o Select best particle hypothesis
o Fiducial cuts

o Cut on beam energy and
momentum transfer

o Sideband subtraction

e Data sample: GlueX-I



e PWA of the meson system

e Direct measurement of
N(1535) width in M[rp]
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e Direct measurement of

N(1535) width in M[rp]

e PWA of the meson system
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The integral of M[wn] with
sideband subtraction is ~143k

Expected states and their
PDG estimate:

-»(1420) width: 290 MeV
-, (1595) width: 385 MeV
-»(1650) width: 315 MeV
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Decay Plane

Production
Plane

e The intensity 1(®, ©, 22, ) depends on the angles that describe
the decay of X system and w
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e natural (unnatural) parity exchange
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e Simple model with the
expected dominant waveset

o P wave:

1= (m=-1,0,+1),e +
o S wave:

1" (m=-1,0,+1), € ¥

e Strong contribution from
P and S waves

e Studies including 2~ and the

exotics 0~ & 2™ are in progress
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e Modified the selection to enhance N* events

e The meson-dominant and the N* system are separated




e The PDG estimates the
N(1535) Breit-Wigner width
between 125 - 170 MeV

e Preliminary study suggests a
narrower width

* rel. Voigt
- MC Bkg
— Total Fit
[ GlueX-I

Events / 13 MeV

e Model: relativistic V0|gt + MC : Mass: 1.5396 # 0.0016 GeV
wn phasespace shape (bkg) R .

Resolution: 0.0207 £ 0.0013 GeV

1.75 — 18
M[NnP] (GeV)
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e The M[wn] distribution has ~143k events for GlueX-I, which is at least 7
times bigger than previous experiments

e Simple PWA model shows contribution from the S(17) and P(17) waves
where w(1420), h,(1595), and w(16350) are expected

e Future PWA models might include the waves 0, 2-, 2™, etc...

Exotic Never seen

e Preliminary fits suggest a width half of the PDG value for the N(1535)

GlueX acknowledges the support of several funding =" !
agencies and computing facilities: gluex.org/thanks &
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We performed a 2D sideband subtraction where we add back “not-w-not-7”
background

The “w-not-n” and “n-not-w” backgrounds are seen when plotting the sidebands.
They are not obvious in distributions below
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e A2D sideband
subtraction is
necessary to avoid
over subtraction of
events

The corners add back
no-n no-w background
which is double
counted in the pink
rectangles
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o J :lllustrates the %
importance of g
adding the S
“corners” back
n': clearly visible

in the “n-not-w”
sideband
N(1535): The
sidebands don’t
affect it
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A, background
gone

Combos / 5 MeV
Combos / 6 MeV

n': gone
N(1535): still
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